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Abstract of JP1 1097706 

PROBLEM TO BE SOLVED: To improve 
productivity and form a field moderation layer 
having less unevenness in characteristics to 
improve reliability, by stacking a first conductive 
layer, a second conductive layer having a higher 
resistance than the first conductive layer, and a 
semiconductor layer of the same conductivity type 
as that of a channel forming region, toward a gate 
insulating film. SOLUTION: Phosphorus is added to 
a crystalline silicon film 401 by an ion implantation 
method. Thus, a first conductive layer 403, which is 
a region containing phosphorus at a high 
concentration, is formed on the surface of the 
crystalline silicon film 401 , and a second conductive 
layer 402 containing phosphorus at a low 
concentration and having a higher resistance than 
the first conductive layer 403 is formed on the inner 
side from the first conductive layer 403. Thus, the 
first conductive layer 403 is provided with a function 
as a part of a source/drain electrode, and the 
second conductive layer 402 is provided with a 
function as a lightly doped drain (LDD) region for 
field moderation. Moreover, an intrinsic region 405 
to which phosphorus is intentionally not added is 
formed below the second conductive layer 402 by 
using a semiconductor layer of the same 
conductivity type as a channel forming region. 
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m . 3 0 3. 3 0 4I^J5gi?(7)^/.e^:t:7ir ^/ h^^. 
3 0 5lin" m (LDD^«) T'fo^o 

[0 0 6 3] CrT'f^I5^0JL?t^V>;iSy->^ffi^ 

(y-x^m 1 3i:^-r^^^^^) t>f^#Olt3^§r 

[0 0 6 4] ^fc. |g|3^c^-r^ig(i^^W(-l^$^^r 
^m^mrSL't^\^'^fzr>xML^^%\^^^mm-x. mM-<o 

W-^t'^Ti^ ^302<n"^30 5 <:^y-fe h^l^ 

(i^) 3 O 4(^M«l::*>^^'&r*fc6o 

[0 0 6 5] ^^e-^nfibt^n-" @3 0 2(im^^ LT^H^ 
i--5fc(t^<eOT'»< T*-h5^T'feSo — n~^3 0 5 
^t/:^fy -fe y 3 0 4 fia^^^D^^m^^t^tT 9 tz 

[0 0 6 6] :^^ffi0yo^^T-fi. "^^-^^yi-m^mi^s 
0 1 ;!>^ibn"' ^^3 O 2 {C^-S^T't^^J^O^nf 5 
(0;^->^-fer:y h®^3 O 3. 3 O 4 St/L D D^AlE 3 0 5 



I 
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[0067] ^ti. 304 i^i m<ommi^^^n^'r^^ 

(^-S^o m^yi-y-t^y h^^3 0 4 COm^ \^100 nra 
150'-200nm ) <DmmX^^'ttllt^\^\ 

[0 0 6 8] :i<Dmt^::ty'^y h-^LDV^>hti:^mi^ 
^^^^^^hitHRV (High Resistance Drain ) ^it 

[0 0 6 9] LDD^^S 0 3(iLDD?i^O 

[0 0 7 0] -e>?.^;^-:7-ir :y h®*S3 0 3£OS^ 

(Xi ) \^^<^—=^:y^\z,Xr>xum^f\^^fz-^. 

DD^^3 0 5 }::is^^^'r^<r>x*mm^x^^m^m^ 

[0 0 7 1 ] /jr*5. '^T.^iry'^y Vo:>^^ (Xi ) 

(Li ) t^-Y^-/^^y'f-mi^(DS:^ (C 
1 ) ^rffiV^T (Ci -Li ) X 2X*m^ti^o ti^oT. 

'r:m^<Oity^v (Xi ) ^IS^-r^r i:;65^^T* 
fe-5o ■^%m,m(om^x\t.iry^yV3i (Xi ) 0.3 

--3 lira (,\\m,m^\'t\--2 lira) ft^^tr^Xt 

[0 0 7 2] fj:^. m2 (D) {ZTjk-rm^j^mi^cDm^i^ 

i^m) tvxmmLtiTFrxn^m.xt^j:\^\ ^J^^f^^ 
hit. 4^^Bn^mm%:m\^^^m^. y-:^/ v^^om 
mty^ hm.mti(i-^—y<-y yy-r^m^j^mmiiZi^ti: 

[0 0 7 3] y-:^y h'u^ i^mmt^^ hmmtt^^ 
-y<-v y y-r ^m^j^mm^zi^t^ t i.x h^^^n^mm 

[0 0 7 4] irr^TJ^ ::^gi^P>^T'ii^i^® <i: LT^^B 
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[0 0 7 5] ^tz. :^mmM<omy^^^MrFTi'i. H 

RDmj^^mLx\^^^<Dxmmm.miiZx^yi-sy v 

JO ^Xi\^i^y<^y^t)^^'^ic/1^^\^\ 

[0 0 7 6] ^(Dfzib. :$:mMm<Dm^^mmnmmi^^ 

^^i- 5 T F T itfig -c 5 c 

[0 0 7 7] ±fz. :^mmm<Di^mj:m\z^Ltzm\c. 

h^S^U!^^'^ ^^^^a^tCf^Jni- 

i-^? [0 0 7 8] ^^±(Dm\z. :^mmm<Dmmzxtii'tMm 
i±<Dm\^^i¥m3im\zx^x. m^^mm^tw^i^^^-r 

[0 0 7 9] fSi-^. :$:mJg^JOf^Kxmtctt^orf^iaL 
tzif^^VJ-^^^ h^TFT (N^-r^^/W^T FT) CO^e 
y ^ Ii30~250cm2/Vs ({t^fi^tClilO—lSOcm^/Vs 
) . L#V^^tmiE^i0'-3 V^H^L^So 

[0 0 8 0] c^j£^j 2 ] i^%m.mx\tj^m^m<omwL 

[0 0 8 1 ] ^-r. '^mm\<r:>\^m:TM\z'^^xm^ 
(A) c^:i^ig^^#6o wwT^js^ji ir^/cC^/^ti. y 
— ^musoiv Ki^-r >m^5 0 2 ^jF^j^-ra^tc^ 

ro^. \tV^ Ymm%X^i:>'m<. 2-9^m 

bm^^ y— KU'><>'m«i^;^i^:^— ^^-y:7^-t- 
[0 0 8 2] r(7?:K^T*^Jfet?!ll (d^Lfc^d^-r^^/i- 
40 ^';/^XS^^fV\ f^^jg^^^tt Skills (B) CO^^^ 
^tt-5o rco^, 5 0 3T'^^ixS®«;5S^-^^->'i-?F$J5K 
ti^S^^'jr*?. ^cD^-t^>'l-:^llL2 (=C2 ) -C^^tL 
-60 ^fc. '7y^^WLVt\zX^:t—^'^—yyy^'^fzW^ 
{^^y^i^^—y^—^yy-fWSihn^) 5 0 4(DS$ (Y 

2 ) liy^ hm^l«l'I^Ei:-r5^. (E-L2 ) /2X 

[0 0 8 3] HIS (c) Ku>r v-Hi^cT^tfe^c^r-fes 
t-. 'YF^m^^<r>^^')rvt. ^-Y^^/i-ff^jEK^^s o 

3 (J^^SOnm) , '7y^i7:t—y<—'yy'fW^^0A iW- 
50 $160 nra) , LDD^J^SOS (Jl$50nm) SriloTn 
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[0 0 8 4] /^io. ^(Dm^. -^^^:t—y<—yy:fm 

[0 0 8 5] ^<Dmi^^^m^m<Dmm:x*itHRDmm: 

:y J: ^ mm^.^J: L D D J: 5 

[0 0 8 6] :*:^^g^J^^^tfiK^;lioV^T'b. :t—y<—y y 

y<-yiy:fmm<D^^ (Y2 ) *t>"?^--:/i/^tc J; S 
10 0 8 7 1 fjt:iS^ :^mmm<Dm^J:mmn:ty± yh^ 

[0 0 8 8] ^fz. :^mmm<Dmmxi'^mmm.m\^x<^ 

[0 0 8 9] 3 ] ^mmmxi^:^m^m(Dm^ 

[0 0 9 01 ^-f . 1 (Di'^mnm^^v^-^xm e 
(A) c^^^ffi^^f-So ^:zxmmmi tm^j:^Mit^ y 
-;=^m«i6oi. Ku-r^^mii6 0 2^?f$j5)c-rs^c^ 
Y^/u-^-yf^^JSe 0 0(?5g$^C3 ^i"^^t-^5c 
r^oNp. C3 H^l^il^^-ife^-^^^^-^^ 1-^10 

[0 0 9 1 ] :i<DVtmxmmmn^^Ltzmiz.^^^-ji' 
^y^jiu^n\^\ i^mm^^if^tme (b) (D:^m 

m^tta^. ^(^^-y^/U:gtlL3 (=C3 ) xm^ti 

So 

[0 0 9 211^6 (C) li Ki^-f >'^^t?:>fc:^I^T-fea 
TFTidf^^codr-y y T(i, 5" /^ff^*^^ 6 0 
3 (i^^lOOnm) , ^ i^r^ir h 6 0 4 (Jl^lS 
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0 nra) . LDD^®6 0 5 (JJ^lOOnm) ^igoTn"' 
86 0 6 (ff^SOnm) . K 6 0 2 ^IJ^f 

5/ h + LDD(0 2^^itT'^fiK$ix5. 

[0 0 9 31 :^mmm<Dmm^:^^^xh. m^yt:7i2:y 
[0 0 9 4] mmm 4 ] :$:mmmxn^m^m(Dmf& 

JO ^c:joV^T. H^S^Ji ~3 i:tiM/.£5^^fi^J^^-ro tf 

[0 0 9 51 ^-f. ^Jfe^Jico<^saxmt-ti^oT|gl7 
(A) (Di^m^n^o :i:ixmmmi tmt^:^m^. y 
-^^117 0 1. h^u^^^mm? 0 2^mm.-r^^\^y 

[0 0 9 6] /cCi5. 7^|IJ£^JTIl^-^^-/U:3ii/5^^^7 
i'i? 0 OCO:^^ ^C4 t-t^o r (7)^, C4t^l'-'lOAim 

ii-tmmcn 3 - 6 ju m) ■ co^ia-c^f^tu^o 

[0 0 9 7] CC^t^C^T*^:te^Jl fC;^Lfc^fc:^-y^v^ 
^:y^Xg^tfl\ {^a^^l3:(t^i:EI7 (B) (D^^ffi 
^#-5o wO^. 7 O 3T*^^tl5^*a;i)^^-^^/l-?F^^ 
^co^-y^^/uSt*L4 (=C4 -X4 ) X 

[0 0 9 8] err*. X4 :ty± y hm^7 0 

4(Dm^xh^o X4 ^o|^M^ISt-ov^r^il^^g^Jl ^ 

5(? 0 5co:^$coi6:ffi«SH(i^ife^J2 

[0 0 9 9] :$:^ig0yti. ^^S0*J 1 T'I^P>^ LfcHR 

'^tmmm2xwtm\^tzHRvm^ i^tznhJDrtm 
[0 10 0] :2^^ffi0yo^/^^it^^ffl-r5m'^> 
[0 1 0 1 1 m^\t. Ku-r>^^mijt?:>^^^/^5s^ 

^J2;c^Lfc^?:^^£S^:fiSc5^0^i^/cCV^HRD (^fci^LD 
D) ^it;65igL-CV^^, 

[0 1 0 2] ?:c*3. ;z^llJS^Jtc^i^T. y— ;^/Ku-r 

'b^ffer-fe'So HiS^y 1 '-3(::^L^c 

H R D^it ^ li L D D^it^ll*fe#^^Ml:i^^ LT y 

5^ h*i^4 >mmiz.W:mL. m^^H^m^xmm^j: 
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[0103] mmm 5 ] :^mmmx'itmmm 1 - 4 tc 

?fM$ti/cNf^-r^/uMT F T P ^t^/V-^T F T i: 

[0 10 4] mB{^mmm4{Z7r^Lfzm^%:mm\^t^c 

MOS[e]SS-efoD . 8 O l^tiP^^-t^/l^^T FToy — 

8 0 2(iN^.-^^-yi-MTFToy-;^®1S. 8 
0 3liN/P#tii<^ KU'-Y >m.mXh^o 
[0 10 5] ^fc^ N^-V^^/U^TFTti^JS^JlT't5i 
P>^Lfc<^SXmi-J:o-Cn^ g8 0 4. 8 0 5. 
8 0 6. 8 0 7:^5?^^^$^^Tl^6o — P^-v^-/u^ 
TFTO^(Ctip^'*'^8 0 8 . 809. p~^810. 
8 11 f}m^^tlX\^^ho 

[0 10 6] m~mt^±^^CMOS]a}m^i'^mi- 

Jg^J 1 OXm(-t^eoTlll2 (B) (OVtm^'S^o 
[0 10 7] r(D4^^T*liN^/'PM^#./<t< 1 5j^^^ 

^mittitz7cm^-±m^^^n ^tix\^^^^*^. p ^ ^ ^^/u 

^TFT^f^K-f-^^-^t-fiN^-^^^/UMT FT 
[0 1 0 8] ;$:|I^S^JT*ti^c^:x^^Ji;ii:6;5^ 

7f.t2>'nv >'CD^i^^±izmui.xmm,i^^Rm^ 

[0 1 0 9] ti^o-C. n^xn>^(Dm^i^^i'fhmm^^':7 
T-(M'Xm9(Dmzti:^o Iil9lC*5V>T. 9 0 0 ti^^ 

/U. 9 0 3 lip*^"*"®. 9 0 4lip"^. 9 0 5t^i^T* 

lO 1 1 0] ro^. p"'"^/i9 0 3OJi:^(il0'-150 niD 
(ft^^^trtiSO—lOO nm) L. P~ ^ 9 0 4 Off ^ ti 
30-^300 nm ({-^^6^(^(1 100-- 200 nm) t^t^o fztz 

LDDmmtLxmm't^'^^mi±it^^'r\^iy^j:^\ 
^^p" ® 9 0 4col^ff^cov^Tm^L/z<^^i. -r^v 

&^m:iXoX'^^'fp'B:^^J^f^^ti^f}^hX^^o 
[0 1 111 t:z^X\ :$:|l5S^JT'liN^^^^/U^TF 
T t P^-^-t^'l'^T F TCOif ^ ^ y — ^gi^{fliJ{-till 
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[0 1121 ^(Diti^. ±mmxmht>^^j:mi^zp^^:^^ 

JO [0113] :Z(0^. X i tXj ^ Y i tYj (DS:^^-^ 
[0 114] ^fc. Z(Dm^J:mmXitCMO S]^^(D^ 

[0115] fj:^^ mmm 1 4 {z.7^Ltimm.(DT F T 

20 ^ffiV^/zCM0SlH]gSO1^J5St^]l!8{C7j^L/c;6^ mi^X 
^0±T cOj^l^-g-^-e: ^ -eiigx* ^ r <t (iW ^ T' t> ?te 

T 9iiO ^^<7>r% CMOS[HlSgr*ii92 =8 lii«9;55 

[0 116] ^fc. :*:Ste«?ytc^Lfc^(c:^^^^PJtiP 
^^;t-yi'MTFT(;it>^^{-iI^i-^^<t;i5T*t So 

J(? ^TFT) O-^lf y T-^tiSO—lSOcraVVs ({"t^^^lCti 

lO-lOOcmVVs ) . L^V^-fitmBEti- 1 3V^^m 

L 9 So 

[0 117] [^jg^j6] ^'^m.mx\t^ m.m<D^^^\\:. 
\.fz.m%(om^-o\^xmm'^^. ce ^^fij^-rs^-^. 

40 [0 1 1 81 G e*:iS i (i^^ ^ P C 1 4;^(^m 

i-S7C^T'foSfc*:>. S i <tCD^e+i/i5#^;^tC^l\ Ge 
S i h<0\\L^m (Six Gei-x T'Tj^^nSo fcfcL0< 
x<i) \'X^m.^m<r>^MWmh\^X^Wi't^:Lh%:^X 

1 0 1 1 9 1 ^cotii^^ :^mmmcomi^G e ^^i^fci^ 

j:m^^if-:>Xhmt>fj:\^^:^K T F T4^ii (Zj^^ti/^V \ 

[0 12 0] iJ^oT. ^/^/^ y >'^T.m(Dnmmm^^ 
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[01211 /cf*5. :$^mmm(7:>mf&\'^^mm i - 5 
10 1 2 2] mmm7:\ :^mmmxn. :^m^m<DT 

[0 12 3] \^t\^'^mm&^mm-r^tiib\zi sm at 

[0124] :$:^^P^tC^LT^^^^/U K-^i^^t5> r 
[0 12 5] ^-f. .^B^BKS^]^^^^St^i-^B^^tcioV^ 

(Dmr F T^zMvxm^mtmnu^ti^tci^^ \^^xm 
[0 12 6] m2 (D) xmmi.fzm^i'j:^^^^^ 

^X\ ^MM^-^^i!^ tl^X'^^^^^m 

m) \zM\^xmi^^iz^m^^M^n o:^^t^^^o 
[0127] mw:^m-t^ :t>t^Am. ^> K- 

[0 12 8] ?^cfib\ ^:^:y^&?.m^^m\^^^m^\z\-x^ 

T'FT^w^w.oumm^wt^'^xt-hn^Y^^-T^^i^w^ 

[0 12 9] *fc. ^^i^^^5bPLfcmtiI^—tf-T^ 
h^U^^f:>'\tX^^^m<o^mtJL'^^nOo cco^. 

[0 13 0] :^^ife0*j^^:^-r6^^. 

mzk-X 1X10^^-- 5Xl0^^atoras/cm^ IX 
10^^— 5X10^*^atoms/cm^ ) CO^ST* L # V ^'fi:^l£^^J 

m't^fziib<D^n^^^^M'irti\'^^\^\ 
[0131] LT, :^'mmm^^m^m(DT F r k^^: 

/i^mr F T \zmm vtzm^^^iit l # v ^MmjE^-o. i — 

2. 0 V iCilK -5 r pj T* & o 
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[0 13 2] ^j::3fS^ :^mMM<Dm^lt^t^M 1 ^ 3 <D\,^ 

[0 13 3] mmm8] m2 (d) ic^Lyh^igx* 
ti. ^^^m^m^^±^^mt^m^z\^xy-^m.mi i 

xit:ititi^^^\(Dm^\z.^\^^xmmir^o 

JO [0 1 3 4] 1^1 0 (A) (d^i-lfjgfi. 

2 (D) tux\^^^fi^. y—>^m,mi iRxj^h*i--(>'m. 

u^V^^ll 2;d^?f$J5Sc^ttrv>5o 
[0 13 5] ^fc. 1 3-C^$tv5®«li. ^^^/^?f^ 

1 4 tm zmm^m-r^mmx^ ^ . a (Dm 

—300 ({t^6^t::iilO~200 um) "CfcSo 

^0 [ 0 1 3 6 ] r C TM^^X^i: e> L-^ib-^X^^^^iS^J 

(Dmm^mm-r^o :^nmmx\±mi o (b) ci^-r^ 

(:iy-;'^mi^i i^UtKiz-O-^^i 2^JF$^-r^o c 

-XI snB^^mi^mx^^ . ^asi 6;65^m-r5o 
[0 13 7] z<D:^mx'f-^^/^=^iy'^T.m^no 

[0 13 8] :L<Dm\zLXmi 0 (A) <7?^?:e^ig;ei5# 

^;a-5c v^ox. ^^1 e^^^^^^/i-m^migii 4 tm 
30 Mmwk^^^ ^ ^ \±mht^x^^. 

[0 13 9] :-(D%^^'^wm(o^^^\ s^mf^^-r^ 

(2) ^x^T'i^^]^^^rBm^i^^jF^^i-^^t-. ^ 

[0 14 0] LTfi. S:^iti©mt-*5 

n^m^^'}tk^^z^ox^^^^i^mj&mmmmtf:m 

[0141] :^^^ig0iJc^^J5Sc(i*i6^J 1 ~ 7 cOl^ 

[0142] mmm 9 ] ;*:^ffi^j-e(iiijs^j 5 ^z.^ u 

[ 0 1 4 3 ] HI 1 1 (A) {:i^-r<^li^ mS{:i7jk\^fzh 

<Dtm-mm(ocMos^mx^^o ro^-^. ihiss^ 

J5£*^y^ hm«2 0. NmTFT(D^^^i^m2 1 . , 
TFT<0^^^^22. N^TFTCOy — >^li:1S2 3. 
P^T FTOy — ;=^^112 4. J^ii h*i^^>^m.m2 5 

^^^^nso 
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[0 1 4 4] fj::to. ^i^^Ua. b. c. d\:l^tit*tl 
mil (C) {ZTjkl^tz^ >y<—^\Bl^<Dt^l^Ua . b. 

[0 14 5] mz.. mil (B) {CTT-ftOl^i. NMTF 

{kL/c^-g^tT^^jr^a^^o ^^f-^-timi i (a) x*mmL 

[0146][glll {B) (OmmX^nr FT m±^$¥'^ 

[0147] mmm i o ] :^mMmxn. mmm i ~ 

[0 14 8] ^ >:/T^— /l-^ LT(^RT A (Rapid Th 
ermal Anneal) t^l J: -5!^^^^^^ ^ tlT V ^ 

[0 14 9] :$:^^P^tC*5V^T(l. #^b%S^^*1^<^*S 

[0 15 0] fj:^. :^mmm(Dmf^ti^<Dmmm<om^ 
[0151] mmm 1 1 ] ^mmmxi-^mmm i ti^ 

[0152] mMM 1 r-ti 1 5mt^hmittifzfcm(o^ 
^mm^xv^y^ V >'i!^j:m^^^x\^^?>f)>. ^mytm 

[0 1 5 3 ] ^t^^-^. ^-rmi (E) \z^-r^m^n 
[0 15 4] ^UT. ^o4^ffir'^jD^^tQ;S^ffv\ mm 

7!)m^^i^bt^X\^^^a /cfcL. 7i<D>£0;^^TMiy :y ^ y 
>i/^:^ft^^<. y >-+ y ^J: "9 'bf^^tS05J<^>-i:l^ 

10 15 5] Tlf^s, ;^^:S£^J(75^*<hftiico||jg«?ijco1t^ 

[0 15 6] mmmi 2] stsct \^xwmi^<D^\^^:^ 



(12) 1#M^l 1 - 9 7 7 0 6 

22 

[0 15 7] ^/c. ^co^^^^te^ijl 1 t;i/i^Lfc«?Jf 

^BU^^wm<^'i^mBiti>zmm\^fzmm7Lm^^^'t^z. 

[0 1 5 8 1 

v^-^;^>5^|^ (AM6^t-tl4fe) ■ca:jil^4cDf^t^^^^*:i^ 

[0 15 9] ^yb. ^'Y^/um^mi^ty-:^y h'i-^ 
>m^r^iz^ !^\^y<^'y^(Dy\^^\^^m^^fiim (ldd 

20 wmm.^M^ir^:ztt^'^'^X'h^o 









[mi] 


nm h ^ ^ (DwnTM^fr^-rm. 




[11121 






[ma] 


mm h^>iyy^^ (Dmii^^^-ti&i<mo 




[1114] 






[HIS] 






[me] 


mm h =7 >^J^ ^ (Dm^^^-rmo 




[I117] 


mm: h V ^ co^^^^-rtHo 






CMO s iHi^cD^j5S;^^i-|lIo 


30 


II119] 






[m 1 0] 






[^11] 


cMo s m^<Dm^^^-tM. 








101 






102 






10 3 


vwm 




10 4 


mtmmm 




10 5 


mitmi\L'^mm 




10 6 




40 


10 7 






10 8 






10 9 


'^^B^^^m^p^m 




110 


m imimmm) 




111 






112 






113 






114 






115 






116 




50 


117 





23 



1 1 8 



(13) nm^l 1 - 9 7 7 0 6 

24 

119 :3 V> ^ 

[112] 




116 

















^ 109 





111 





(15) 



1 -9 7 7 0 6 



1 0 ] 



(B) 




16 11 f~ 12 16 



I 



Kill 1] 






(51) Int. CI.® 



F I 

H 0 1 L 29/78 



6 1 8 F 
6 1 8 G 
6 2 7 G 



